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REMARKS 

Applicants appreciate the thorough examination of the present application that is 
reflected in the Official Action of November 7, 2003. However, Applicants respectfully 
submit that the pending claims are patentable over U.S. Patent 4,503,386 to DasGupta et al. 
(hereinafter "DasGupta") and U.S. Patent 6,433,422 to Yamasaki (hereinafter "Yamasaki"), 
for the reasons that will now be described. 

Applicants Request Examination of Claim 20 

In the Official Action of November 7, 2003, the Examiner states that Claims 19-21 
have been withdrawn. However, in the Amendment of August 22, 2003, Applicants 
acknowledged that Claims 19 and 21 had been withdrawn. As such, Claim 20 remains 
pending in the application. Accordingly, Applicants respectfully request examination of 
Claim 20. 

Claim Amendments 

Claims 1, 8, 9, and 1 1 have been amended to further clarify that "encapsulates" refers 
to enclosing the memory chips so that they are thermally coupled in a common package, and 
to clarify that allowing "independent external control" of each memory chip in the package 
can reduce the heat in the common package, as compared with common external control of 
the memory chips. Applicants submit that these amendments add no new matter, and are 
fully supported by the specification as originally filed. See Specification, Fig. 5 and p. 13, 
lines 25-34. 

Claims 1, 3-7, and 9-10 Are Patentable Over DasGupta 

Claims 1, 3-7, and 9-10 stand rejected under 35 U.S.C. §103(a) as being unpatentable 
over DasGupta. Claim 1 as amended recites: 

1 . A multi-chip memory device, comprising: 

at least two integrated circuit memory chips, each of which includes a plurality 
of corresponding address pads, data pads and control signal pads; 

a common package that encapsulates the at least two integrated circuit 
memory chips so as to thermally couple the memory chips in the common package 
and that includes a plurality of external terminals; and 

an internal connection circuit in the common package that is configured to 
connect at least one of the corresponding control signal pads of each of the integrated 
circuit memory chips to separate ones of the plurality of external terminals to allow 
independent external control of each of the integrated circuit memory chips that are 
encapsulated in the common package so as to reduce heat in the common package 
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compared to common external control of the integrated circuit memory chips that are 
encapsulated in the common package. {Emphasis added). 

The Official Action concedes at Paragraph 7 that DasGupta does not explicitly teach 
independent external control of each of the integrated circuit memory chips. See Official 
Action, p. 3. However, the Official Action further states that DasGupta inherently includes 
all the limitations of the present invention, because the module illustrated in Figure 10 of 
DasGupta "is identical" to Figure 9 of the present invention. See Official Action, p. 3. 

Applicants wish to point out that, to establish a prima facie case of obviousness, three 
basic criteria must be met. The prior art reference or references when combined must teach 
or suggest all the claim limitations. There must be some suggestion or motivation, either in 
the references themselves or in the knowledge generally available to one of ordinary skill in 
the art, to modify the reference or to combine reference teachings, and there must be a 
reasonable expectation of success of the combination. The teaching or suggestion to make 
the claimed combination and the reasonable expectation of success must both be found in the 
prior art, not in applicant's disclosure. See MPEP § 2143. As recently affirmed by the Court 
of Appeals for the Federal Circuit, to support combining references in a § 103 rejection, 
evidence of a suggestion, teaching, or motivation to combine must be clear and particular, 
and this requirement is not met by merely offering broad, conclusory statements about 
teachings of references. In re Dembiczak, 50 USPQ2.d 1614, 1617 (Fed. Cir. 1999). In an 
even more recent decision, the Court of Appeals for the Federal Circuit has stated that, to 
support combining or modifying references, there must be particular evidence from the prior 
art as to the reason the skilled artisan, with no knowledge of the claimed invention, would 
have selected these components for combination in the manner claimed. In re Kotzab, 55, 
USPQ2d 1313, 1317 (Fed. Cir. 2000). 

Applicants respectfully submit that the cited reference does not disclose or suggest all 
recitations of the claimed invention. For example, Claim 1 recites "a common package that 
encapsulates the at least two integrated circuit memory chips so as to thermally couple the 
memory chips in the common package" (Emphasis Added). The present specification further 
describes that, "[a]s shown in Fig. 5, the multi-chip memory device includes upper and lower 
chips. . .and a common package 50 that encapsulates the upper and lower chips". See 
Specification, p. 4, lines 28-30. 
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The Official Action asserts that DasGupta also teaches a common package that 
encapsulates the integrated circuit memory chips. See Official Action, p. 2. However, the 
passage cited in the Official Action simply states that "FIG. 4 discloses the interconnection of 
the SRL ? s [shift register latches] contained on four chips contained on a module, or packaging 
structure." See DasGupta, Col. 14, lines 1-4. As illustrated in Figure 4 of DasGupta, the four 
chips are contained on a common packaging structure or module, but are not encapsulated 
by the package, as illustrated by Figure 5 of the present specification. As such, the memory 
chips of DasGupta are not thermally coupled in a common package so that individual 
operation of each chip would reduce heat in the package. To the contrary, DasGupta 
discloses that each chip is independently coupled to a cooling piston, which comes into 
contact with each chip to help transmit heat away from the chip. See Das Gupta, Fig. 27. In 
particular, "spring-loaded pistons that are part of the cooling "hat" subassembly come in 
contact with each chip. In addition to providing a housing for the pistons, the hat contains 
helium gas which also helps transmit heat from the chips." See DasGupta, Col. 8, line 68 and 
Col. 9, lines 1-5. Thus, the chips of DasGupta are not thermally coupled in a common 
package, but rather are thermally isolated from one another by the separate cooling pistons. 
As such, DasGupta does not disclose or suggest "a common package that encapsulates the at 
least two integrated circuit memory chips so as to thermally couple the memory chips," as 
recited by Claim 1 as amended, and in fact, teaches away from such a recitation. 

The Official Action further states that, although it is not explicitly taught, DasGupta 
inherently includes "independent external control" of each of the memory chips in the present 
invention because Figure 10 of DasGupta "is identical" to Figure 9 of the present invention. 
See Official Action, p. 3. However, Figure 10 of DasGupta illustrates that two clock signals, 
Clock A and Clock B, are input into each of the four chips. In fact, all of the signals shown 
in Figure 10 of DasGupta appear to be sent to all of the chips. In contrast, Figure 9 of the 
present invention illustrates only one clock signal per chip. As shown in Figure 9, only 
devices on the front surface 10 of the memory module receive signal CLK0, while only 
devices on the rear surface 20 receive signal CLK1 . As such, Figure 10 of DasGupta is not 
identical to Figure 9 of the present invention, and thus DasGupta does not inherently include 
all of the limitations of the present invention. Further, the Official Action concedes that 
DasGupta does not explicitly teach allowing independent external control of the memory 
chips. See Official Action, p. 3. Therefore, DasGupta does not disclose or suggest 
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"independent external control of each of the integrated circuit memory chips," as recited in 
Claim 1 . 

Claim 1 has also been amended to explicitly recite the potential problem that was 
recognized by the Applicants and the solution thereto. In particular, Claim 1 recites allowing 
"independent external control of each of the integrated circuit memory chips that are 
encapsulated in the common package so as to reduce heat in the common package compared 
to common external control of the integrated circuit memory chips that are encapsulated in 
the common package ." {Emphasis Added). As stated in the specification, "conventional 
memory devices may have degraded performance due to heat that may be generated when the 
two chips perform an input/output of data at the same time." See Specification, p. 6, lines 26- 
28. The present invention addresses this problem by allowing independent control of each 
chip in the common package. According to the present invention, "since chips in the multi- 
chip memory devices are individually operated, heat may be reduced and, therefore the 
performance of the memory devices may be improved." See Specification, p. 13, lines 26-28. 
Such a solution is neither disclosed nor suggested by DasGupta. 

As DasGupta neither explicitly nor inherently discloses encapsulating memory chips 
so as to thermally couple the chips in a common package, or allowing independent external 
control of the memory chips so as to reduce heat in the package, the cited reference fails to 
teach or suggest all of the recitations of the present invention. Further, the Official Action 
presents no suggestion or motivation to modify DasGupta or combine reference teachings to 
include these missing recitations. For at least these reasons, Claim 1 is patentable over 
DasGupta. Claims 9 and 1 1 are also at least patentable based on recitations similar to Claim 
1. Moreover, Claims 2-8, 10, 12-18, and 20 are patentable at least as depending from 
patentable Claim 1, 9, or 11. 

Claims 2, 8, and 11-18 are Patentable over DasGupta in view of Yamasaki 

Claims 2, 8, and 11-18 stand rejected under 35 U.S.C. §103(a) as being unpatentable 
over DasGupta in view of Yamasaki. However, Applicants submit that these claims are 
patentable at least for the reasons discussed above with reference to Claim 1 , as Yamasaki 
does not address the deficiencies of the rejections based on DasGupta. In particular, 
Yamasaki discloses mounting integrated circuit chips on both sides of a substrate. See 
Yamasaki, Fig. 6. Because these chips are mounted on separate sides of the substrate, they 
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are not encapsulated in a common package, nor are they thermally coupled. Further, 
Yamasaki does not disclose independent control of each chip so as to reduce heat. In fact, 
Yamasaki does not even appear to be concerned with degraded performance due to heat. 
Thus, as neither DasGupta nor Yamasaki discloses encapsulating memory chips so as to 
thermally couple the chips in a common package, or allowing independent external control of 
the memory chips so as to reduce heat in the package, the combination of the cited references 
fails to teach or suggest all of the recitations of the present invention. 

In addition, Claims 2, 8, and 11-18 are also patentable over the cited references 
because it would not be obvious to combine the teachings of DasGupta with that of 
Yamasaki. DasGupta relates to a method for testing each individual chip in a plurality of 
interconnected chips. See DasGupta, Abstract. However, Yamasaki relates to a 
semiconductor integrated circuit having integrated circuit chips on both sides of a substrate, 
so as to increase packaging density. See Yamasaki, Abstract. As such, these two references 
address two different problems, chip testing and chip packaging. Further, neither reference 
appears to contain any suggestion or motivation to combine one with the other, as required by 
the case law cited above. Thus, one of skill in the art would not be motivated to combine 
DasGupta with Yamasaki. 

Moreover, the reasons provided for the combination do not appear to be "clear and 

particular." For example, the Official Action states, at Page 4, lines 4-11: 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to design the memory package of DasGupta with the at 
least two identical integrated circuit memory chip; and a memory module substrate 
including first and second opposing surfaces, wherein the multi-chip memory device 
is a first multi-chip memory device and is on the first surface, and in further 
combination with a second multi-chip memory device on the second surface, since it 
has been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use. {Emphasis added). 

However, the Official Action does not explain which of the teachings of DasGupta and 
Yamasaki are considered a "known material," nor what is considered the "intended use" of 
such a known material. As such, the stated motivation for combination is not "clear and 
particular," as required by the case law cited above. 

For at least these reasons, it would not be obvious to one of skill in the art to combine 
the cited references. Further, even if the references were combined, they would not teach all 
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of the recitations of the present invention, for the reasons discussed above. Thus, Applicants 
submit that Claims 2, 8, and 11-18 are patentable over DasGupta in view of Yamasaki. 

Conclusion 

Applicants again wish to express their appreciation for the thorough examination and 
for the citation of the two new references. However, as shown above, the pending claims are 
unobvious over DasGupta and Yamasaki. Accordingly, Applicants respectfully request 
allowance of Claims 1-18 and 20. In addition, upon allowance of these claims, withdrawn 
Claims 19 and 21 also are allowable. In view of the above, Applicants respectfully request 
allowance of Claims 1-21. 

Respectfully submitted, 
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